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(57) Abstract: The invention relates to highly reliable organic electroluminescent materials and organic electroluminescent devices 
which exhibit high luminance and high light emitting efficiency, little cause luminous deterioration, and are excellent in usability and 
shelf stability at high temperature. An organic electroluminescent device according to the invention contains an electroluminescent 
material consisting of a triary lamine derivative of the general formula ( 1 ) in at least one of the interlayers put between an anode and a 
cathode including light emitting layer, hole transport layer, hole injection layer and so on: (1) wherein Ar, to Ar 3 are each substituted 
or unsubstituted aryl, with the proviso that at least one of them is a 9-phenanthryl group of the general formula (2): (2) (wherein Ri 
to R 9 are each H, halogeno, aikyl, aralkyl, alkenyl, cyano, acyl, alkoxycarbonyl, alkoxy, or the like). 
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atg*t*r' * *iw KS(i99i), P236^ia« $ fax^ 5 j: 5 ftsstsr*** 

3Hb#^, l,4-fcT.X(2-* ^Vl'* ^ y /U)^<^if 1,4- bf* (4-^7^-5- 
7x=;l/-2-t^t/!J^) -<^ifV. 1,4- tf* (5- 7 =/l^-2-^- =¥ iJ" ^ 
!) /U) 2,5-tf;* D-^f/M-^yXt^rt/!) 

/IO tf- 7 =c V , 1,4- 7 * =■ ^ -1,3-7" * 3i >- N 1,6-i? 37 = zU- 
1,3,5-— 3^ MJxy, 1,1,4,4-7" ^77i -^-1,3-7'^ ■S^acvfc if ^ ^ 
l/-^g ^^v-^^^^^ JP63-264692(Al)f3«6 tf> isr =¥ ^ 

^y^Ph *jists t^^^^^^mn. 

DE«F ^2534713-^ UHBttO^-^^ 5? V3Rffc£-fc, » 40 HI JE& ffl « ^ £ IS 
iS^J^ifftftx lMeC^S^Cfai&O;*^/!^^^^^ JP7-278537(Al)fB 
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m<DX tf n fb^^lS-t) ; JP4-363 891(Al)ia«4 0^-dr-^ v> T >/ — 3R #J 
t#T?t5. ii^2nm~5000nm<D^ffl-e®^$ S o f!)7s = 

~50nm/%K S^*&^-150~+3O0°C^ JSIff 5nm~ 5 » m<D fg ffl "C 51 Mir 5 

M N B§S/B k ft S $ !«: x UmKT> 0* b < (ilO~200nm<D^ 

H<0*ttfc:fc5 «fc 5 fcs J: t) J&l$£i£X Wim*ftf8L bfc^, £ 
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Kit*, mmz+s f&m&-<Dm&t Lx$iJm-thf£& < . mi£2~4ova 

ei ffi <d in ^ & m w 

4b 3 5 <DU VMfe^-V — b 5 „ 

#3S91 ©SI £jH;t ftv^g 19 . J^T©^iife0tJ©fa<fcK:fiRJ£ $ nst 
^tfc#'J 1 

[9-^-7 1 1 ^ M) /t'T = P y(No.32) <D^J5£] 
9-3-K7ifyM^ ^6.69g (0.022^E- <b , 7 - y ^0.93g ( 0.010 
^A*) . K 2 C0 3 2.12g. ^*&1.67g§r SOmlO ~ b o -<>-if ^ i^^P X. , 
T\ 180°C T-27B#F H ^^ $ ^BrfCo K^IITi^ * * 7 - /^200ml * K S 

m (32) 2. 98g(0. 0067^/1^ 67%)3r#fc„ £ <D {k ^ (32) © 7° P F V 
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^^^^RlM^t'H-NMR, »jK:CDCl 3 ]RtJ««fl:^4ff (m/e) 7* 

'H-NMR : 6 (CDCb) 6.88-6.97(m, 3H), 7.16(dd, J=7.6, 8.8Hz, 2H), 7.44- 
7.66(m, 12H), 8.22(dd, J=0.8, 8.4Hz, 2H), 8.67(dd, J=8.4Hz, 2H), 8.74(dd, 
J=8.4Hz, 2H) 

m/e : 445 (M + ),m.p. : 295°C 

9-3-F7ityf 1/V 6.69g (0.022^/1^) £ s o- b )V 4 v 5 ^ 1.07g 
(0.010^71^) % K2CO3 2.12g > #3$&1.67g£50mlO^ h p ^^-ifW^nx.^ 
^HT. 180 < C-C27f$IWKJ& $ * fc 0 S^H-Tm. * / 200ml 

ib&ty) (33) 3.58g(0.0078 ; E-/K 78%)£r?#fc 0 

1 H-NMR : 1.54(s, 3H), 6.38(d, J=7.6Hz, 1H), 6.62(brs, 1H), 6.83(brm, 2H), 
7.32(d, J=4.0Hz, 2H), 7.55-7.72(m, 11H), 8.06(d, J=7.6Hz, 1H), 8.78(dd, 
J=8.4, 18.8Hz, 2H), 8.84(d, J=8.0Hz, 2H) 
m/e : 459(M + ), m.p. : 252°C,Tg : 105°C 

-a- mm 3 

lg.-J.Z7 xt^ h •) /W3- v 5 i/(No.34)(D-^^] 

9-3-f'7ity^ >-6.69g (0.022^/1') £: , m-^K^^ 1.07g 
(0.010^E/lO , K2CO3 2.12g. $^1.67g&50ml(D ~ h p ^icfln ;t , 

^fST. 180°C -e27B§^^^ £ *7C 0 RJ&mT1&, * 9 J -/l- 200ml 

22 



WO 02/30159 



PCT/JP01/08647 



^sjt&as*K**fcttJ mm bfca^&£.tfc^& * p p ^ * a-a k&a? $ 

fc ^ 7 A ^ n -7 F^77/f w T*tMl/> It#iilL, efe^^tt^ 
-fb# ; #J (34) 4.09g(0.0089-^^. 89%)&#fc„ 

'H-NMR : 2.16(s, 311), 6.68(d, J=7.2Hz, 1H), 6.75(m, 2H), 7.03(t, J=7.6Hz, 
1H), 7.44-7.65(m, I2H), S.23(d, J=7.2Hz, 2H), 8.67(d, J=8.0Hz, 2H), 8.74(d, 
J=8.4Hz, 2H) 

m/e : 445 (M + ),m.p. : 35 1 : C 

[9-^-7 xty h !i -4- YiV4 ^(No.35)©-^^] 

9- 3 - K 7 i t > I- U V 6.69g (0.022^ ) £ % p- h JU ^ i? ^ 1.07g 
(O.OlO^e/U) N K 2 COj 2.12g. #3i|£l.67g£r50ml<Z>~ h n^yf y|lJ)DX.^ 
S*T, 180 < CT*27B$|RIKJEfc $ -ti:rc 0 KJ&i&T^ 7< * / - /U 200ml 4> 

4fc-^#J (35) 3.86g(0.00S4^-/l-. 84%)^#fc 0 

'H-NMR : 2.28(s, 3H), 6.81(d, J=8.4Hz, 2H), 6.97(d, J=8.4Hz, 2H), 7.41- 
7.51(m, 6H), 7.56-7.64(m, 6H), 8.22(d, J=7.6Hz, 2H), 8.66(d, J=8.4Hz, 2H), 
8.72(d, J=8.4Hz, 2H) 
m/e : 445 (M + ) >m .p. : 245°C 
5 

9- 5 - K 7 x t >' F 1^ y 6.69g (0.022^/1/) £ N 0 -T =■ *S 1/ 1.23g 
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(O.OlO^/l/) N K2CO3 2.12g N 0 1.6 7g£r 50 ml (E> ~ h n ^< ^if V Jp 
iiT, 180°C-C27Bf FfS^Jft £ -tirfCo ^^^-T^x ^ * / ^ ^ 200ml ^ 
tSS^t^feffi L, IrUi Lfc$l^fe£$;^£^ n a y * /u^izMmZ 

f;*7A^n"7h^77^-C»SL, Sfe^^^cD^^^ (36) 
3.61g(0.0076^/K 76%)£#7C 0 

'H-NMR : 3.12(s, 3H), 6.39(m, 1H), 6.49(m, 1H), 6.59-6.62(m, 2H), 6.78(m, 
2H), 7.56-7.76(m, 8H), 8.24(dd, J=0.8, 8.0Hz, 2H), 8.77-8.S6(m, 4H) 
m/e : 475 (M + ) s m.p. : 268°C 
6 

[9_v>_:7 ify b U /l/-3-T = v-v 5 V(No.37)<D^^] 
9-3 — K 7 1 t y f V V 6.69g (0.022 /V) £ N m-T ~ v> >- 1.23g 

(0.010^/1^) s K2CO3 2.12g, ^^1.67g^:50ml<D ~ b p ^ >"t? MflP XL, 
IIT, l80 o C-e27B#r^S^ ^iirfco KSUTt; ^ * y -/^200ml4 I 
{-R^^^^rj^m L N tfrfctj L fc 3ft »f & ^ n a 7 ^;VA|ig)|$ 

fc*7Ayov h^77^tlgL, 6^^7fe^(D{h^^ (37) 
4. 12g(0. 0088^6 ;K 88%)£#fc 0 

1 H-NMR : 3.59(s, 3H), 6.49(m, 3H), 7.06(t, J=8.0Hz, 1H), 7.46-7. 64(m, 
12H), 8.23(dd, J=0.8, 8.4Hz, 2H), 8.67(d, J=8.4Hz, 2H), 8.73(d, J=8.0Hz, 
2H) 

m/e : 475 (M + ) s m.p. : 321°C 

[9-v?-:7 xfy M) /U-4-T =■ i/i?l/(No.3S)(D<fr]&'] 
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^a-^st^M'V 6.69g (0.022^- /^) t , p-T = V v 5 ^ 1.23g 
(0.010^-/l/) s K2CO3 2.12g. £fl$£l.67g3:50ml<£> = h u 'O'-t? V &£7JP x., 
^*Ts 180°C^27B#F^KJ& £ ^fc 0 RJS&TfK ^^/-/V200ml^ 

^ ^^^^^l, * * y -^-e#te^ bfc 0 v y # ^ & m v> 

fc^7A^ny f^77^T'i!L > ft (38) 

3. 85g(0. 0081^/1^ 81%)3r#fc 0 

'H-NMR : 3.76(s, 3H), 6.74(d, J=9.2Hz, 2H), 6.90(d, J=8.8Hz, 2H), 7.39- 
7.41(m, 4H), 7.50(m, 2H), 7.55-7.61(m, 6H), 8.22(dd, J=1.2, 8.4Hz, 2H), 
8.65(d, J=8.0Hz, 2H), 8.72(d, J=8.0Hz, 2H) 
m/e : 445 (M + ),Tg : 122°C 
^J*0!l 8 

19-^-7 at -7" >- h U /W-3-77^^- Ci 7 x = ^7 5 >-(No.47)<£>^#c] 

^ ^! 1 ^ ^ t 7 = y y ©fti t > m-^/V'^-ar^y ^ 1 . 1 ig 

(O.OlO^r/U) -SrfflV^TSJSS. mUZft^ tL t r. 5s 3.38g(0.OO73^/l^ N 
73 %) & H fe v * & # „ 

1 H-NMR : 6.50-6. 55(brm, 2H), 7.06(dd, J=6.4, 7.6Hz, 2H), 7.47-7.68(m, 
12H), 8.20(dd, J=0.8, 8.4Hz, 2H), 8.68(d, J=8.0Hz, 2H), 8.75(d, J=8.0Hz, 
2H) 

m/e : 463 (M + ).m.p. : 307°C, (Tg) : 119°C 

&titm 9 

[9-v^-7xty b y /U-2,3-V* f^7i=^7 5; ^(No.244)<D^J&] 

^^^JllI^V^TT - y ^ <£> ft X. T „ 2,3-^ f"^ 7 - y X 1.21g 
(0.010*yu) ^i^TS^£;^ *S^SrfTo ft t r. 5> 2.98g(0.0063^r^ 
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63%) (omn&.i®*&&ito 

'H-NMR : 1.63(s, 3H), 2.09(s, 3H), 6.31(d 5 J=8.4Hz, 1H), 6.5S(brm, 1H), 
6.72(br, 1H), 7.31(m, 3H), 7.53-7.73(m, 10H), 8.03(m, 1H), 8.76-8.S5(m, 
4H) 

m/e : 473 (M + ).Tg : 107°C 
-Btf&M 1 0 

[9-v 1 -^ ^-T^ b u /--3,5-v 5 ^ =c^;\sT 5: ^(No.245)(D^^] 

&tft M l & v n x r =. v y co ft x. X . 3,5- * )V r =■ V > i.2ig 

(0.010-^ /U) ^ffl^TKJS, HI^frofcii5, 2.93g(0.0062*/W 

62%) <d ^ n 6 © m * ntz „ 

1 H-NMR : 2.11(s, 6H), 6.53(s, 2H), 6.60(s, 2H), 7.41-7.65(m, 12H), 8.22(dd, 
J=1.2, 8.4Hz, 2H), 8.67(d, J=8.4Hz, 2H), 8.43(d, J=8.4Hz, 2H) 
m/e : 473 (M + ), Tg : tfcS $ ftT 
-kf&m 1 1 

[9-v>-:7 xfy fjj /p.3,4-^^ x=;P7 5 i/(No.246)<Z>-^J5fc] 

m 1 ^ *5 T T - y y?)ftttv 3,4- i? ^ f ^7 = V 1 .21g 
(O.OlO^r/W ^I^TSS, **§S«:?To fc £ r. 5s 3.03g(0.0064^r/t^ 
64%)0 J| & £ n ft o 

'H-NMR : 2.07(s, 3H), 2.19(s, 3H), 6.62(dd, J=1.2, 8.4Hz, 1H), 6.76(d, 
J=2.0Hz, 1H), 6.90(d, J=8.0Hz, 1H), 7.43-7.64(m, 12H), 8.23(d, J=8.4Hz, 
2H), 8.67(d, J=8.4Hz, 2H), 8.72(d, J=8.4Hz, 2H) 
m/e : 473 (M + ),m.p. : 270°C.Tg : 138°C 
1 2 

l9-i?-7 xty MJ /\s-2,5-i?* f-/^y ^=.;VT 5 i/(No.249)<D-^/5fc] 
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^^^Jl|t*5V>t7 = J) y © ft X. T , 2,5--^ ^ f ^7- y ^ 1.21g 
(O.OlO^/u) S.fflV>TRj£ N fSUIrfrofctr^s 2.41g(0.0051^ /W> 
5\%)<D MM&ffi'M & » o 

'H-NMR : 1.59(s, 3H), 2.01(s, 3H), 6.21(d, J=1.6Hz, 1H), 6.44(d, J=4.4Hz, 
1H), 6.71(d, J=6.8Hz, 1H), 7.34(d, J=4.4Hz, 3H), 7. 50-7. 76(m, 10H), 8.07(d, 
J=8.4Hz, 1H), 8.76(d, J=8.4Hz, 2H), 8.85(dd, J=8.0, 13.6Hz, 2H) 
m/e : 473 (M + ),Tg : 109°C 
&!&M 1 3 

ft 1 K *3 T T = y >- © ft XL T N 2,4- v 5 f^T^D ^ 1.21g 
(O.OIO^E-/^) &r/Bl^Tix/&, fir o 1t t r 5, 2. 79g(0. 0059^/1^, 

63%)©«fc2$6t&*«T#fco 

'H-NMR : 1.68(s, 3H), 2.13(s, 3H), 6.31(d, J=8.0Hz, 1H), 6.63(d, J=7.6Hz, 
1H), 6.69(s, 1H), 7.28-7.33(m, 3H), 7. 50-7. 75(m, 10H), 8.02(d, J=8.4Hz, 
1H), 8.8 l(m, 4H) 
m/e : 473 (M + ),Tg : 107°C 

&f&m 1 4 

[9-^-7 ifyfi) /^-3,4-v 5 ^ h ^ V 7 en -=/l/T 5 ^(No.251)<£>-^/-£] 

•p ^ 1 (C $3 ^ t 7 = y y©ftx.T, 3,4- v 5 ^f/1^7=!) ^ 1.53g 
(O.OIO^A') £rffiV^Tlx/£> WM^rtro fc £ r. £ . 2.58g(0.0051^;W 
5l%)(D^||fe^*Sr#fCo 

1 H-NMR : 3.60(s, 3H), 3.83(s, 3H), 6.40(dd, J=2.4, 8.4Hz, 1H), 6.64(m, 2H), 
7.25-7.64(brm, 12H), 8. 1 8-8.30(br, 2H), 8.67(d, J=7.6Hz, 2H), 8.72(d, 
J=8.0Hz, 2H) 
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m/e : 505 (M + ),Tg : 132°C 
Sf&M 1 5 

l9-Z?-Z7 jtyfU /^-3,5-v 5 ^ Y^r^-y a^~/UT % >-(No.252)<^^^] 

^^fill^^TT^!) \s <D iX X. X N 3,5- v 5 ^ ^ T =■ y V 1.53g 
(0.010^r/U) *ffl^TR)S, *t^^fro fc i: r. 2.58g(0.0051^r/l/ N 

'H-NMR : 3.55(s, 6H), 6.04(s, 2H), 6.08(s, 1H), 7.23-7.65(m, 12H), 8.22(dd, 
J=0.8, 8.4Hz, 2H), 8.65(d, J=8.0Hz, 2H), 8.72(d, J=8.4Hz, 2H) 
m/e : 505 (M*),Tg : 118°C 

% m m i — i5 

it. 

* <£>K £'/£7~9X 10- 5 Pa^^#T*_htaiTO#^ 7 * g^l£)ITOjg2 0 
±{31 N 15li©fb^^ (|IfiJl~l 5) Sr50nm©lRff "t??^^ UiETL 

3fe#^f<J: L T Alq3$:ll^j¥50nm(DJitJf:T»^^ L T 3§ )fc S 4 £r # fc 0 3E K: 
^®±l^ J* Lfc * ^LiFSr6A, A1^20nm^^b, & & 5 
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f±514nm-C£> «9 > Alq3 <D b <0 & % X tb 5 - £ 3&*lfc»£*Lfc. 
JfclfcfliJ 1 — 2 
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<D3§3fc/f £#fc 0 Ikiz s (3) -cm&tiZ^y ? -7^4 ^(BCP)trK 
L TJKff 3 Onm© jE7LPS.it M t L > -fc^ifcM^ttiaiJi^LT 
Alq3SrJRI?:50nm-t?^* $ it, ^ ^ $ft i£ Jf & # „ 3E K . LiF Sr6A , Al 

2) o 

ITO/ IE?L^i^Ji (NPD) / ISftJS (fcl^32)/ IE7LP!it® (BCP) / II 
^fiiilJl (Alq3) / mU (LiF/Al) 

m^-mmm t its v^Ai q 3^ <b o^fe^-etift < > t lt 



3 2 
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(2) — m^, (1) 1?*t)SJl5 f y 7 9 - A'T ? 



fi|7/V3 v- :7 ^ N i/7/t7f;H, ADt7f/H, 7 7V- 
tl/^/H, *;w^/!)/vS % ffiiR7;v^>*^^ N /P/Hx tr 7 * = 

7x=;i/l N ^ ^ K!i;Ht°!j v> A- £ X f i — s£ (2) T?*$Ji59-7 

ityM) ^s-e* y> > < i t> - on — ( 2) T?*$n59-7 



A-K. T^/l/^r/v£, 7;^ = /V£, v-rys, 7^1, TVl'S^f 



( 3 ) Mf*g{ 2 IBttO hy7y-^75>'ifft%fflV>T*5 



Ar 2 — N 




Ar 3 



(1) 
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